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y o V ^ *>7l 3j-*M 1 ifl*l 143.^3 A}i3}£]^ 2}"^#^ ^ ^A>ol= -g-oj} ^- 
# ^-g-ofl^ ^^-71 oil ^7>*> ^, 7>^» ^^^A-l §7>A]^ Aj- 7 j W - 

^ 1 vfl^) 143. El ^bA^ SF^I-^- ^"71 ^ <|H^M^- -g-ofl rc^ ^ ^-g- 

^.^>°1#°11 ^ S^H* #7>A]^ ^ o^. - . 

mn*\ 1] 

Li x MnA2 
[^Al 2 ] 

Li x Mn02- z A z 

3] 

Li x Mni-yM' y A2 
[SHM 4] 
Li x Mni_yM'y02- z A z 
5] 
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1020000056247 
Li x Mri204 

mn*\ 6] 

AH * ,r - Li x Mn 2 0 4 - z A z 

7] 

Li x Mn2-yM' y A4 

[sHH 8] 
Li x BA 2 

9] 

Li x B0 2 - z A z 
[3^H 10] 
Li x Bi-yiryA2 
[sf^ 11] 
Li x Nii_yCoyA2 
[sj-^] 12] 
Li x Ni 1 - y Coy0 2 -zAz 
[s^H 13] 
Li x Nii- y - z CoyM' z A2 
14] 

Lix'Nii-y'Mny-Mz'A^ 



2000/12/1 
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(#7l ^<HH, 0.95 < x < 1.1, 0.01 <: y < 0.1, 0.01 < z ^ 0.5, 0.95 < 
x* < 1, 0.01 ^ y' < 0.5, 0.01 < z' <: 0.1, 0.01 < a <= 0.5°lJL, M'£r Al , Cr, 
Mn, Fe, Mg, La, Ce, Sr ^ VS. <d^£)^ ^ SE^ ^Efufojc 

# SIM- M*£: Al, Cr, Co, Mg, La, Ce, Sr ^ VS. ^] 

^ ^ S^r ^1401^ ^ ^ ^ 0 }^o) ^o)v] t A ^ 0, F; S ^ 

PS. °1^<H*1 ^ofl*| ^HJj^ J1) B ^ Ni ^ Co°14.) 

£ 1 

■^■^^^■l- , 0 ^%#^ , oneshot 
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sl# °1*> #*l-§- ^ ##^^1 ^lS ^ {METHOD OF PREPARING POSITIVEMeTWE 'IM- 
MATERIAL FOR LITHIUM SECONDARY BATTERY} ^, w . .. VBV , 

^H#ofl ^ ^ Wj-^i #<H# Uf-Ef^ ZL2fl^. 

^# M-H}^ ZieflS. 
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<t> [^efl 7l#] 

<s> ell- 7}<*x\°_S- ^-oi ^ 7> -^ ^ 

^71 -MW. 

;| > .-<?> e)# oi*> o.^- A>-g-^O.x4, s}fl- A]~g-^- 

€ = ^°l^(dendrite)^ ^ o_3. °!*}- i^sHI 3*fl ^ &<H>H 

^-4? tflX[ ftdb £E^ ^ ^ f^T}] #^3. tflaflsM 7>J1 

^1, ^e^m -g-^ ^7]- A] ?1 7) iL^^r ^7Hf 

<io> -g-^^^ ^7flM-ol = ( c halcogenide) 5^#<>1 ^V-g-slJL , zl <fe 

LiCo0 2 , LiMn 2 04» LiNi0 2 , LiNii_ x Co x 0 2 (0<x<l) , LiMn0 2 ^ ^ ^ <+5}-## 0 l <£^- 
Sitq-. ^-71 <$^r ^ LiMn 2 0 4 , LiMn0 2 ^ Mn3l ^^>7]£ 

°1 ^Wtt 7MZL LiCo0 2 ^ ^S^r ^7l ^ zm)JL 

ttl^M, 7>3°1 al^>rf^ i£;g-g- tflisr>Jl ^nf. LiNi0 2 ^r <£^& 

<n> o] ^oflAl <#^. ff^^^ LiCo0 2 7> ^5. *>-8-3°l, Sony^l^ A1 2 0 3 » ^ 1 

^fl^l 5 LiCo 
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1_ X A1 Z 0 2 # 7fl^rS}Sto^, AT&B<Mfe Sn0 2 » LiCo0 2 » 7fl^>^^. # 

LiCo0 2 ^ 3.^} ^-Q^}*)^ -§-<*j# A}-g-*H 3.QtsV * <i^e)s>o^ ^ 
■ 3? ^^ol i£tg^ j/^^ LiCoC^ ^ v 7fl^-ofl ^3-§- 

<12>* ^e^l^ 7)7)7} dl^Sj- ^ ^S^^l 45}, 33 ^ ^71 

^M3* ^ 7fl^>7l ^^7^^ 51 

<13> £ £-*l]3* n^}7) W %<LsL*), ^ -=-3^ ^ 

<w> q-^ 2±t} ^^^>7fl -^g^g- ^ 5}# 3**1 

<15> £ tj-g. s.^^. A>o]^- ^ M.s$o] -f^JI ^ ^7} nfl-f _o^ V 

^12:^: ^ 51 # °1*} 3**l-g" ^-g- *H^-*Rr ^Oltf 

<16> Aj-yj l^q^; ^*}7) *>7l 2}-^ 1 lfl*l HS-^ ^S)tt 

S^l^ <£#Afo|t= .g-ofl ^ ^ ^-g-on^. ^^-71 ofl ^7>tb ^, a|t^ 7}if 

^r£» ^7>A]^ Aj-71 Sj-^l 1 vfl*l 143.^ #&5\±r 2^1-§- #7) ^4=- 

<£^a}o)b. -§-<*} SE^ ^-§-°-3-§r <&o]z\ Sj-^" 
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<17> - 1] 

<is> Li x MnA 2 

<19> " [5)-^ 2] 
<20>"^ w Li x Mn0 2 - z A z 

<2i> [SJ-SH 3] 

<22> Li x Mn 1 - y M' y A 2 

<23> [sf^H 4] 

<24> LixMni-yM'^-zAz 

<25> [s^^ 5] 

<26> Li x Mn 2 0 4 

<27> [5|-«H^ 6] 

<28> Li x Mn 2 0 4 - z A z 

<29> [s}-*H 7] 

<«» Li x Mn 2 - y M , y A 4 

<3i> 8] 

^ Li x BA 2 

<33> 9] 

<34> Li x B0 2 - z A z 
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<35> 10] 

<36> Li x Bi- y M' y A 2 

<37> [3\-^+\ 11] 

<38> Li x Ni 1 - y Co y A 2 

<39> [3^H4 12] 

<40> Li x Nii-yCoy02- z A z 
<4i> [s}-*}-^ 13] 

<42> LixNil-y-zCOyM'^ 

<43> [3>}-^ 14] 

<44> Lix-Nii-y'Mny-Mz'Aa 

<45> (^-71 -*HH, 0.95 < x < 1.1, 0.01 < y < 0.1, 0.01 < z < 0.5, 0.95 < 

x' < 1, 0.01 ^ y' ^ 0.5, 0.01 < z' < 0.1, 0.01 < a < 0.5o|jl, M*£- Al , Cr, 
Mn, Fe, Mg, La, Ce, Sr ^ VS. o] =-^^1 ^-oflA-] ^5)^ ^ ^Efuf-oljE. 

^ ^ ^>M- M'^r Al, Cr, Co, Mg, La, Ce, Sr ^ VS. ^l^-^ ^°1] 

*\ ^ ^Hfu(- 0 ]EL ^ # Sfuf ^oH ; 0, F, S ^ 

PS. ol^-<H^l ^d^sjji, Ni 3=fe Co°]i=r.) 

<46> o]s\ tf*r ^*\}z>}*] -g^tr^-. 

<47> ^ ^1$°- *} 7 ] i ^d^s)^- ^l-(o]^ 
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1020000056247 2000/12/1 

^ ^-g-°Jj4 elf- ^ ^l-fr £^*H *s1^» ^lS^JK^elel *fla ^•^-),^#< a . 
e|BlS-»MJ -g-<*}# aflTltr ^1^ <£<H3l 80 ^fl*l 100M*1 £ 

SA]^ nHl*V ^-^S 3(^ ^), <i^Bl# ^SHr « 0 V«^ A>-g-^>^cf. 

<49> o]6|| tfl^><^, £ H 7lXfl^r Z\)2i ^"71 ^3 -g-<^ 

*fl7i ^ ^ ^-8: -g-71 tfl<M IJ-^sJ.^ (one-shot process) 

AS. ^ 91^ ^Sfl^ofl n}s}- ^aQ^ 0.5. Ell- <>l*r ^1-g- 

^ ^ $14. E^, ^7] £l# ^ ^l-^ ^ ^A>o]= -g-ofl t£ 

<50> ^ W 0 V«^, >£ 7 ] Sj-*H 1 lfl*l ^1^51^ Sr^-#(E|# ^ 

#4* <£^Hj= .g-on £ ^ ^ ^-g-^-i- ^^-7H1 ^^^>J1 Ja^l-^^ , ol 

^^-71^1 ^7>A] ?1 Jl , ^ 7}+ SE^r o}=£- 7 >>i ^ 7l^m 

. <>H, ^"71 <£^}-o]j= -g-*j ^ ^ ^-g-^^: ^"71 elf- ^ ^# 

.3*3 3^ ^ oj-^ A >olH. -g-^ HL^b ^ ^-g-^£r ^ ^7> * iEti> 

S ^g-^^r zj-z]- *H*]lk *>M-^ ^7HA] ^SHel ^ (one-shot process) 

O.3. ^Al^- ^ ^Cf. ^«J^ iflS|H, #7] e1# ^ AV^^ ^ ^A>o] 

= -g-^ £^ ^ ^-g-^-lr ofl ^^t!: ^, ^ 10 vfl^l 30^- -§-«?]: ^1«1^^- 

(premixing)^- ^ 5. 5icf. 

<51> Aj- 7 1 ^^-71^ ^7f^ -g-Dflo] oj-^ £ ^ -.o] 9X$r -grS, ^^^*> 
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1020000056247 2000/12/1 
7)1^ 50 ifl*] 100 7>^r^# ^7} &&*W<\ ^ISj-nJ, ^^-7l# 

<52> Aj. 7 ) ^7]5.^r ^ ^ <£-l?-A>oj = -g-ofl ^ ^-g-^# ^a- 

- ^A]Z] ^ 71^)11- ^ & O.^ ^7M^ ^ ol O.^Sl^-v 

" ^tlr ^3L^^I ^15.^ -fr^ ^^"71 (planetary mixer)-!- A>-g-^- 

- — ,Aj ^7} 71^1^] ^i: 7fif ^<y^Jl, 1iil«-7l# -§-*H 

<53> A o V 7 ] ^ <£^-A}ol = -§-°A^- <^^#3f <^^^-o)l tflS}o} 0.1 10 #^%<Hl 

-g-*fl*H 0.1 10 ^% ^51^ ^ oHa-Aj-olJEL -g-^^r ^S^" ^ £ <& 

A. ^7l ^-^A^.^ Mg, Al, Co, K, Na, Ca, Si, Ti , V, Ge, Ga B-g; a>-§-^- ^ 

Si-i- tKr^ -g-^o.^ AldrichAHlAj a] s&is}^ HflH^e^ej^olE 
(tetraorthosilicate)-I- ^r-g-§ *r 91^ . ^7} ^ t^4°l=Sb d)1^-a>o1 = > 
ofls-A>ol^. 3=3=. ^ SJL^A}-ol£i-i- a}-§-^ ^ XI^, ^-71 «£i2#5L^r ^1^*, 
^m^r ol^S.^^- A}-g-^- ^ olcf. a o V 7 ] ^ ^_g.oj} ^ ti> q. # 

«H 0.1 10 Sfl^Hr «fM-# ^-A>ol=§ ^tJ-tl: ^, «~f?-Al^ 

< 5 4> Aj- 7 ] ^-4^ ^-3E.7> 0.1 ^ °J:^-A>olc -g-ofl rc^ ^-^ ^ -§-<*} 

£.3. #71 sJ-^aI ! vfl^ 14 cq oj^oj^l ^.oflAi AjEHs)^ 3^#-g- iStgSHr 
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JL^7> <&°.v\ t J$ 7 ] ^-4^ ^S. 7 > 10 ^^V^ iS^f^ ^*fl7> M 

<55> o- <£°]Z\ 100 ifl*l lOOOt^H 1 i-fl*l 20*1# ^^>-'<+^^-^7l ' 

* ^SlW. °H, 1*1 3 ^£7> 100*C^ ^-O.^ £igo)l ^ fg^o] o]^ J7 ; 

*000rJit]- Lis] evaporation)^ 4l*r^ "S^^j^l 

<56>-.-^ ^-71 ^o_s_ ^^a>o]c -g-6n SE^ #4=- ^-§-^°l ^ ^ 

<58> «o Vl ^^ *H^€ 3# <=»1^> 3*1 -g" ^ ^2fl 

<59> o)*} v}#Z\i£ ^Aj^l ^ tilJU^ll- 71711^. *}7lt>: 

<60> (^*H 1) 

<61> A1 _ol^HS^>o1 c a.^- 5g j4 oflE}-^ 95g# ^^^>J1 JuItiVsH 5 

<62> #7l A1-o14iSSS.a>o]c ofl^ -g-ono]] Nippon Chem*}^ LiCoC^Ctfw^ : C-10) 



23-13 



1020000056247 2000/12/1 

^ -£^7H ^ ?)&*\, 1S«-7l» ^f-afl 60 M ?1 J7, 

30£-# LiCo0 2 ^ A 1-^^1-0]= -g-^o] ^Sj-Tfl ^ &7fl 

>-$Wii€3J-€ *3 (one-shot) «2<H*1 S-^-i- -8-5*1 41 

£#7l# ol-g-*^ ^ 7]# g.- LiCo0 2 S-tftK^-g- ^). 

<63> (41*1 2) 

<64> A1-o]4i^5.s.a>o)je. ^-^ 3g* <^]^:* 97g^l ^7]-5-]-Jl iHtiVs>^ 3 ^% 

*«1*M1 ^1*1-31}. 

- -<65>-- (-gA]ofl 3) 

<66> Al-o|^SS^A]-o]c Ig^- oflE^ 99g<Hl %7}*}JL ZL&f:}^ 1 -^H^ 

- - <67> (tilH^l 1) 

<68> A1 _ol^^5.s.A>olc w-m- 5 g-g. oflE}--g- 95 g ofl ^7>*]-Jl JEWISH 5 %-^<Z) 

Al-°]±^^A}o}^ o\)Q^r -§-<*)* ^2:S>^rq-(-g-^ o] Al-°ldSl = 3.^> 

o]= oflE}-# -§-*Ml Nippon ChemA>^ LiCo0 2 (C-10) M 50g* ^-S: J2«]-7l# A}-g-s> 

^ 30^r# JH«Va1^ LiCo0 2 S^ofl kl-o}±^S,S-A}o]^ o\}^ -g-^H ^U*} 

Tfl ^ 5^1 *fl2: ol^Tfl ^&|» ^ 30£-# 
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<69> ^2:^ C}^!^ ^-g- <i^e) -§-7lofl ^ ^ 600TC AfoHH ^-7l# <1 

^Ai^ojcK^ii] <t^e)7> sj-S^ £-3-71-1- oi-g.^ o^^^v 

3.^711- 3Hr LiCo0 2 ^^€r 5L&4(-g-^ ^ ) . -- 
<70> (WlJUGJI 2) 

<7i> Al-ol4iS^^A>ol c a.^- lg -g- oflE}^- 99gofl ^ 7^}:n JEi&SH i ^J£°l 

Al-ol^SS^Al-olc ofll=hg- -g-ofl^ *flS^ ^>-g-t!: ^l^l-JL^ ^-7) tiling 12)- 

<72> (tilJU^l 3) 

<73> Al-°l4i = 3.^M-<>l:E. ^ 3g# «fll^§- 97g°fi ^7}*}JL M*V-5}g\ 3 ^%=% 

^4 -|]*H l£- 2^1^1-01 ^_2.s} w>^<H], WjJIL^] 1^- 7 A] ^l-ol ^^.5]^ > ^X\d\] i 
<75> ^7l«)-^ ^1-^.71 31 SM, ^>7l ^^Hl 14 «1JE^1 IS} afl^ 

°l-g-*H si* °1*> #*1» *\}z±f>}<&^. 

<76> ^^]# ^1S*>71 #7} ^AHl 1 ^ WlJRo)} 2 4 ^0.5. ^2:^ 2]" 
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#1-^4 «>^1^ £#*1]3 ^ 94 : 3 : 3 *}<%t)-. <£^z. ^ 

A1-.£«J 3°fl ^ Sell^sH ^-§r 

<77> -g-^- Petoka^l-3 MCFCmesocarbon fiber)3-, # 3 *1 3 € #^-^.5^-o]^ 

af^rHl- 96 : 4 f^%3 ^tilS ^fsH 3#s|£- -§- D lH 37>3H # - * 

<78> #7l ^ -g-^- o)-g-*}-a} w c V^ ojS. -g-^o] lSOOmAh^] 

<79> *i*13 ^^-^ A].o]^-ofl tr|..g. 3g^- tij-^ £ 30]] U^ifl^ 

. 7> 4°lt°ll ^ ^ #3?} «lH<*fl lUCf nfl-^- ^-g-.g- ov ^ 

<81> £ 4°HH ^ 5a^°l, ^*H1 13 °l-g-^ *}Md\) 1 

<82> £ 3 ^ £ 43 ^: ^3 ^*H3 *\]2i *fl2:€ ^ 

^o. HlJi 7oi]oil ^ jpj ^ ^s)^xln> ( #«y-3 £3" ^O]^ ioo 

Aj-oi^-ojiA-l °}= o.lV ^£ ^ Jl3-» i<a<>l] ttj-e} ^V°l# #*2H *}-€■ -B-^l^^l 

<83> ole]^V ^3-^ ^Ajaflo} Hj-^o] ^ ^A>ol^s LiCo0 2 » «1 JH<^1 H3- -^^l 
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3 tflJ?- *i^°l ^-cfl^^-S. 31-711 -fr*13<H M-Bl-q-^ ^sfej-ji ^ 544. o]«q. $ 

-g-oflol #=-0.3. ^12:5)^ 1*13^, A1 2 0 3 S £3*3 <H. LiCo0 2 £}- lt°] ^°fl 

i^-£|7l nfl-g-ofl, Al 2 0 3 <Hl ^tb ^ ^1^- ^ £0.3. ^^Cf. o] 

ofl wliE^l^ w 0 Vtg£. -n}-^ Al-°l;fc = .§.^M-al=. -g-<5flol LiCo0 2 ^ ^-§-s>ji ^ 

7)1 ^M, °1 ^--B- Al-ol^HS.^A>o]c ^.6nol AI2O3S. ^sj-s] Ji, °1 A1 2 0 3 «H1 ^?!r ifl^- 

- _i>^°l #7>5l^ ^JljiL 

^ 5a°i ^^-a- su, 4°iti ^ 
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1 vfl^] 14^-^-Ei a^-g.^ ^ o a V3. A >ol^ -g-ofl £ ^ ^ 

"1 tfl^l 143.^3 ^©}£)^r #71 ^Afol= -g-ofl a ^ ^ ^-g-^^r 

<S<H^1 ^B^M #7] 1 vflx] 14S.^-B1 ^d^S)^ 

[ i] 

Li x MnA2 

[ 2] 

Li x Mn02- z A z 

[ S|-*H 3] 
Li x Mni-yM' y A2 
[ 4 ] 

Li x Mni- y M'y02- z A z 
[ 3^*H 5] 
Li x Mn204 
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[ 3*-*H 6] 
Li x Mn204- z A z 
- [ 5^ 7] 
75 ^ Li x Mn2-yM' y A4 

[ si 

Li x BA 2 

[ 3**H1 9] 

Li x B0 2 - z A z 

[ 10] 

LixBi-yM^ 

[ f^*\ 11] 

Li x Nii- y CoyA2 

[ 3J-*HJ 12] 

Li x Nii- y Coy02- z A z 

[ 13] 

LixNil-y-zCoyM'j^ 

mn^ i4] 

Li x'Nii-y-Mriy'Mz^A^ 

(#7] *H1*], 0.95 < x < 



1.1, 0.01 ^ y < 0.1, 0.01 
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< z < 0.5, 0.95 < 



1020000056247 2000/ 12/ 1 

x' < 1, 0.01 < y' < 0.5, 0.01 < z' < 0.1, 0.01 < a < 0.5<>l:z, M'^r Al , Cr, 
Mn, Fe, Mg, La, Ce, Sr ^ VS. °)^-°]?± ^ 

^ *>M- °1#^ M'£ Al, Cr, Co, Mg, La, Ce, Sr ^ VS. o^o^ -^ofi 

^ ^ ^E}u)-o]c ^ # ^>i4 <>l#Sl ^o]t^ ( A^r 0, -F, S ^ 

PS. o)^o]^\ ^o\}^ ^S\3L, B-b Ni 3^ Co^cf.) 
2] 

^1 1 %H1 &<H>H , #71 7> Jl£rg- -R-*l*Rr 50 ifl*l 100 7>^# 

^71 &}^S -fr*l5|*r 3**1 «<^. 

[3^8" 3] 

*fl 1 *<H1 5^*1, #71 ^ <y-^].ol= -g-ojj tjc^ ^ ^-§-^<3] ^51^ 0.1 ^\ 
*1 10 ^91 z\]2i ^ . 

4] 

1 *cHl &<>H, #71 #4* ^A>ol= ^ ^-g-^ Mg, Al, Co, K, Na, 

Ca, Si, Ti, V, Ge, Ga ^ B^S o]^6\# ^-ofl^ ^d^H|^ ^4-$] <gaLA\o]£. -g-ofl se 
^ 

5] 

*)1 1 ^^e)^ 100 tfl*l lOOOTC^II^ *\]2i 

6] 

*n i ^i 5a°w, #71 <i^si^ i ifl*i 2o^m ^ ^7hiai ^ai^ 

$91 *\}2i «<HJ. 
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(oneshot process) 
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[5L 2] 



[S. 3] 



3.65 



S3 
(V) 



3.55 



3.45 



^A|0)| l(600'Cgfl£l) 
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